Background: In recent years, increasing numbers of adults and adolescents have opted to undergo tattoo and piercing procedures. Studies among adolescents with tattoo and piercing have usually explored the relationship between one factor and the decision to have tattoos and/or piercings. The aim of this study was to determine relationships between body cosmetic procedures and selfesteem, propensity for sensation seeking, and risk behaviours among adults.
Introduction
Tattooing and piercing are invasive procedures that lead to permanent modification of the body. Generally, tattooing involves invasive surgical procedures to create decorative designs using multiple needles with indelible dye injections into the skin, 1 and piercing involves penetration of the body using jewellery, such as in the eyebrows, ears, lips, tongue, nose, and navel. 2 Historically, tattooing gained popularity with various social movements in the early 1950s, when body cosmetics came into widespread use. 3 In the past, tattoos were often regarded as a source of social stigma [defined as disapproval and discrimination toward an individual or group displaying undesirable deviant individuality, which results in anxiety, discrimination, or exclusion], because they were common among people who engaged in deviant behaviour. 4, 5 Accordingly, negative connotations were ascribed to people with tattoos, such as their being deviants, drug abusers, or rebellious students lacking in religious morality. [6] [7] [8] Furthermore, tattooing was often regarded as an irresponsible act connected with impulsivity. 9 In recent years, the number of people undergoing tattoo procedures has rapidly increased, the association of tattoos with negative symbolism has changed, and tattoos have become more accepted as a form of physical and cultural expression; they are accepted as a means of expressing individuality or fashion, and celebrities have helped to turn tattoos into a mode of expression of the popular arts. Additionally, the age range and occupations of people who undergo tattoo procedures have diversified with their increasing popularity as a cosmetic procedure. 5, 10 Therefore, studies need to identify factors related to tattooing and piercing among different age groups. Low self-esteem is related to health-compromising behaviours, such as eating problems, early sexual activity, substance use, suicidal ideation, and psychological factors such as depression and stress. 11, 12 Thus, researchers have emphasised the relationship between self-esteem and health behaviours/psychological factors. A high propensity for sensation seeking is closely related to psychological problems, gambling, and risky sexual behaviour. [13] [14] [15] The propensity for risky behaviour has often been used to mean the same as engaging in risk-taking behaviour. 16, 17 Thus, subjects with tattoos and/or piercings could be a vulnerable group requiring a health awareness program or public health education.
There have been numerous studies on cosmetic procedures including tattooing and piercing. Until the 1990s, studies were mainly performed on tattoo-and piercing-related diseases such as hepatitis B and C, infections, and allergic reactions. 18, 19 However, since the 2000s, studies have covered a wide range of topics,
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The age range and occupations of people who undergo tattoo procedures have diversified with their increasing popularity as cosmetic procedures. This study investigated general characteristics of adults with tattoos and piercings and determined relationships between these body cosmetic procedures and self-esteem, sensation seeking, and risk behaviour. This study provides useful information as to whether adults with tattoos and piercings might be appropriate target groups for public health education, and further identifies factors associated with adults who choose to have tattoos and piercings.
Article including quality of life, risk behaviour, sensation seeking, deviant behaviour in teenagers, poor mental health, and psychological factors. 20, 21 Tattooing and piercing were reported to be closely linked to these factors and to be related to smoking, alcohol consumption, and suicidal thoughts. [22] [23] [24] However, those studies focused only on teenagers or university students, and there have been few studies on the general adult population. Furthermore, various factors related to tattoos and piercings have been studied separately, [20] [21] [22] [23] [24] making it impossible to understand relationships among the major related factors and which of these were influential after controlling for the influences of others.
The present study investigated general characteristics in adults with tattoos and piercings and explored relationships between these body cosmetic procedures and self-esteem, sensation seeking, and risk behaviour to determine the implications for public health, especially among adults.
Materials and Methods

Study population
This was an analytic cross-sectional study. Two study groups of Korean adults aged from their 20s through to their 50s were selected: those with tattoos/piercings and those without tattoos or piercings. In general, tattoos only included permanent body cosmetic procedures and excluded temporary tattoos such as henna tattoos and semi-permanent make-up tattoos. In addition, piercing excluded the case of single piercings in each ear for typical earrings. Subjects in the control group had no tattoos or piercings.
Data collection
Data were collected by an experienced researcher using an online community panel survey with a snowball sampling method, and an off-line survey that used random sampling. The online community panel survey was given to people registered in a tattooing and piercing online community. Passengers at the entrances of five randomly selected subway stations were surveyed during the same period using the off-line survey. A total of 690 survey questionnaires were collected, 24 of which were discarded due to invalid or missing responses, yielding a total of 666 participants in the study, comprising 429 adults with tattoos/piercings and 237 adults without tattoos or piercings. The study was approved by W University Institutional Ethics Review Board (WKIRB-201604-SB-024), and all participants provided written informed consent before data collection.
The survey questionnaires were composed of eight personal questions together with 39 questions divided into three categories: 10 questions on self-esteem, 14 20 questions on the propensity for sensation seeking, 25 and nine questions on the propensity for risky behaviour. 26 Before surveying, four researchers, who were all experts in health and had doctoral degrees, examined the appropriateness of the questionnaires. In addition, to optimise the questionnaires, a pilot study was carried out on 30 students at the same university during 5-7 April 2016. The questionnaires were revised based on the results of the pilot study, and the main survey was conducted from 11 to 17 April 2016. Participants answered eight questions about personal characteristics: gender (male, female), age group (20s, 30s, 40s, 50s), education (high school graduate, college graduate, university graduate), marital status (not living with a partner, living with a partner), income level (below 200, 200-399, ≥400; unit = 10 thousand won), occupation (office worker, business person, official, student, housewife, professional, sales/services, other), self-rated values (conservative, liberal, neutral), and sensitivity to fashion (slightly sensitive, average, somewhat sensitive, highly sensitive, not sensitive, other).
Measurement scales used in the survey
Rosenberg's scale to was used to measure self-esteem. 18 This scale consists of 10 items (for example: I am generally satisfied with myself), which subjects answered using a 5-point Likert scale (1 = strongly disagree to 5 = strongly agree). Some questions contained negative meanings, and these scores were reversed as 1 (strongly agree) to 5 (strongly disagree) in the data analysis. A higher score indicated that the respondent possessed higher selfesteem. The Cronbach's α value of the questionnaires was 0.856 in this study. Sensation seeking was measured using the Arnett Inventory of Sensation. 14 This inventory is composed of 20 items answered using a 4-point scale (for example: I prefer thrill to safety); it was designed to rate the personality trait of sensation seeking, which was assumed to contribute to risk preferences. Sensation seeking was defined as a need for novel and intense
Nine questions revised from those developed by Zuckerman were used to assess the propensity for risk behaviour. 26 One of the questions in this inventory was How many times have you committed a violent act? Each question was rated as Never (1 point), 1-2 times (2 points), 3-4 times (3 points), 5-6 times (4 points), 7 or more times (5 points). A higher score indicated a higher number of risk behaviours. The Cronbach's α value for the questionnaires was 0.898 in this study.
Statistical analysis
The research data were analysed using the SPSS software program (ver. 23). The Cronbach's α value was calculated to test the reliability of the questionnaires. The χ2 test was used to compare the characteristics of the study and control groups. The t-test was used to determine differences in the scores. After controlling for the general characteristics, the differences in self-esteem, sensation seeking, and risk behaviour between the two groups were analysed using analysis of covariance (ANCOVA). Table 1 shows the general characteristics of each survey participant. Results indicated that 60.6% of adults with tattoos and/or piercings were women, versus 50.2% of those with no tattoos or piercings; 48.3% of participants with tattoos and/or piercings were in their 20s, and this proportion was higher than that for any other age group. Regarding marital status, the rate of not living with a partner was higher (64.8%) among people with tattoos and/or piercings. For income level, respondents with no tattoos or piercings had higher incomes than did those with tattoos and/or piercings. There were significant differences in occupation between the two groups. The proportions of office workers (39.6%) and students (26.6%) were high among subjects with tattoos and/or piercings, but the proportion of office workers (43.0%) was yet higher among respondents with no tattoos or piercings. In terms of selfrated values, 41.7% of respondents with tattoos and/or piercings rated themselves as liberal, versus 16.9% with no tattoos or piercings. Additionally, 47.8% of respondents with tattoos and/or piercings had average sensitivity, versus 65.4% with no tattoos or piercings. Table 2 shows differences in self-esteem, sensation seeking, and risk behaviour between the two groups. After controlling for gender, age, education, marital status, income, occupation, values, and sensitivity to fashion, there was no significant difference in self-esteem between the two groups. Sensation seeking significantly differed between the two groups after controlling for the general characteristics and self-esteem, and it was significantly higher in respondents with tattoos and/or piercings (M±SD, 2.59±0.32 vs.
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2.31±0.34).
The propensity for risk behaviour also significantly differed between the two groups after controlling for general characteristics, self-esteem, and sensation seeking. Since self-esteem and sensation seeking were also related to risk behaviour, these two variables were used as covariates. Risk behaviour was significantly higher in respondents with tattoos and/or piercings (M±SD, 1.67±0.68 vs. 1.46±0.54).
Discussion and Conclusions
This study investigated the general characteristics of adults with tattoos and/or piercings as well as relationships between having tattoos and/or piercings, and self-esteem and the propensity for sensation seeking and risk behaviours. Overall, the general characteristics of the respondents with tattoos and piercings differed from those with no tattoos or piercings. In addition, tattoos and piercings were not significantly associated with either lower or higher selfesteem. However, participants with tattoos and piercings differed from participants without tattoos and piercings in that they had a greater propensity for sensation seeking. This study identified relationships between tattoos and piercings and certain forms of adult behaviour and provided useful information on factors that influence people who chose to have a tattoo or piercing, information that might have a bearing on their need for public health education.
Previous studies showed that tattoos and piercings were associated with negative perceptions. Horne et al. reported perceptions associating tattoos or piercings with low social position, crime, and delinquency, resulting in many parents' not wanting to allow their children to undergo these procedures. 27 Historically, a tattoo was perceived as something appropriate only for men. 7 If a woman had a tattoo, she was stigmatised as a heavy drinker or as less attractive. 9, 28 Over time, it became more common for other groups to have tattoos or piercings. 7, 29, 30 In this study, respondents with tattoos and/or piercings were more likely to be women who were in their 20s, university graduates, not living with a partner, office workers, liberal, and with higher fashion sensitivity. Adams reported that young age groups of low income and low education level were more likely to have tattoos or piercings, which was consistent with the results of our study in terms of young age groups and low income having more tattoos or piercings, although in our study, university graduates were more likely to have tattoos or piercings. 23 Korea has the fourth highest adult tertiary education rate among Organisation for Economic Co-operation and Development countries, 31 which could explain why the respondents with tattoos or piercings in our study were more likely to have a higher education level.
High self-esteem has been viewed as an indicator of having satisfying social relationships, having achieved more, and having developed healthy behaviours. 32 Furthermore, people with high self-esteem have been reported to show positive emotions, psychological adaptation, and pro-social skills. 15 In this study, there was no significant relationship between tattoos and/or piercings and self-esteem, which was consistent with Carroll and Anderson. 33 However, several studies reported that body cosmetic procedures were correlated with low self-esteem or negative self-concept. 11, 12 In contrast, studies published after 2000 reported that body cosmetic procedures were related to high self-esteem. 20, 21 Hence, the relationship between self-esteem and tattoos/piercings remains controversial.
The propensity for sensation seeking has been described as the tendency to pursue diverse and intense sensations and experiences. 26 Those who were attracted to sensation seeking were seeking novel and exciting experiences and sought ways to create such experiences. The search for novelty and intense experiences can appear in several areas of life 25 and can be expressed as antisocial behaviour in the context of personality or surroundings, or be channelled in a desirable direction, such as creativity. In addition, sensation seeking has been closely linked to psychological factors such as extroversion, impulsive tendencies, anti-social behaviour, unresponsive attitude, or low anxiety levels. 26 A high propensity for sensation seeking was closely linked to drug abuse, alcohol consumption, smoking, and criminal acts. 34 In particular, those with the highest propensity for sensation seeking were closely linked to smoking, cannabis consumption, and drug misuse, regardless of cultural differences. 26 Several studies reported a stronger link between sensation seeking and body cosmetics in teens and young adults. 13, 16, 21, 35 Our study also indicated that tattoos/piercings were associated with a higher propensity for sensation seeking. In addition, Arnett reported that gambling and risky sexual behaviour were closely related to sensation seeking. 36 Other types of risk behaviour are more likely when individuals have a higher tendency for sensation seeking. In previous studies, the propensity for risk behaviour has often been used to mean the same as engaging in risk-taking behaviour. Participants with tattoos and piercings displayed a higher propensity to risky sexual behaviour and drug abuse; 17 moreover, adolescents with piercings were statistically significantly more likely to exhibit suicidal behaviour. Roberts et al. reported that truancy, running away from home, suicidal thoughts, suicide attempts, and drug abuse among adolescents were highly associated with piercings. 16 Therefore, these studies suggest that piercings can serve as an indicator of potential risk behaviour. In addition, numerous studies have also reported that tattoos could act as an indicator of potential risk behaviour, e.g., drug use, 32 alcohol consumption, 37 risky sexual behaviour, 35, 38, 39 and illegal violence. 8, 40 Future studies should include a wider range of socioeconomic groups, despite the fact that studies to date have produced consistent results. Since tattoos and piercings are potential factors for risky health behaviour, attention should be paid to appropriate health awareness programs. Studies on tattooing and piercing trends will be useful for determining which groups may have higher risks for unhealthy behaviours and might benefit from intervention programs, even though tattoos and piercings are not inherently unhealthy forms of self-expression. This study had several limitations: the results could not be generalised because our study populations were not sufficiently representative; moreover, this study failed to obtain detailed results on the characteristics of the participants. The cross-sectional study design precluded any inferences regarding causation. This study investigated relationships between tattoos and piercings, and self-esteem, the propensity for sensation seeking, and risk behaviour in adults. This population might exhibit risk behaviour and may, therefore, represent a target group for public health education, as the propensity for sensation seeking is more prevalent among those with tattoo/piercings, as compared to the general population. This study identified factors associated adults' choice to have tattoos and/or piercings. Thus, it provides useful information about whether adults with tattoos and piercings might be an appropriate target group for public health interventions.
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